Introduction
The aim of the mm-wave system to be installed in the ITER upper-port system is to inject Electron Cyclotron Waves (ECW) in the ITER plasma in order to stabilize neoclassical tearing modes (NTM). Each upper-port launcher consists of eight mm-wave lines capable of transmitting high power up to 2 MW at 170 GHz. Within a broadly based EFDA collaboration conducting design and R&D activities in preparation for the construction of an ITER upper port launcher, the FOM institute is leading the mm-wave design activity.
In order to exploit the capability of ECW for localized heating and current drive over a range of plasma radii in ITER, the ECH&CD upper port launcher must have a beam steering capability. To avoid movable mirrors at the plasma-facing end of the launcher, the concept of remote mm-wave beam steering (RS) is used, having a cormgated square waveguide within the launcher and the steerable optic is then placed outside of the first confinement boundary of the vacuum vessel.
System lay-out Starting from the gyrotrons, the mm-wave power will be transmitted towards the tokamak by circular evacuated waveguides with an aperture of 63.5 mm. Steering of the beam over a range of +/-12" will be achieved by a mirror system consisting of a combination of curved and rotating mirrors. Via the mirror system the beam will he directed into a square corrugated waveguide of 44x44 mm with a length of 4.4 m [l] . A single-disk diamond window and an isolation valve will provide the tritium boundary between the primary and secondary vacuum. At the end of the square waveguide, mm-wave beams will be guided through penetrations in the front-shield blanket module by a fixed-mirror system towards the ITER plasma. This mirror will have focusing properties in both directions. This will result in a smaller effective steering range in the plasma of +/-6" to +/-12" , The latest 3-D CATIA model (June 2004) incorporates the newest requirements on steering range (+/-10.5 for the lower row and +/-8 for the upper) and launching angles. This was based on the physics-based performance analysis that has been performed recently.
plug. Shown are the two beams that are directed to the q=2 surface.
Design parameters Frequency:
I70 GHz Focusing last mirror: both in toroidal and poloidal direction Input scanning range: 
P
The toroidal launching angle: the angle between the nominal beam centerline and its poloidal component.
Description of mm-wave system The 2-MW ECRH mm-wave system has to operate under various vacuum conditions. The transmission line is partly quasi optical, at the location of the remote steerable mirror and at the location of the plasma facing fixed mirror. As primary vacuum boundary a diamond window is placed after the steerable mirror in order to prevent mtium and beryllium contamination. The resulting neutron load in the port-duct will be essential for the &o" from mirror midpoint This enables to increase the distance between the square waveguide and the end-mirror, from 300 to 350 mm for the upper row and from 250 to 300 mm for the lower row. This, in turn, allows having wider beams on the mirror and therefore this decreases the beam radii substantially at the relevant plasma surfaces.
Furthermore, a lower peak power density on the mirror can be achieved, allowing for relaxed cooling issues. 
Conclusions
The design analyses so far have demonstrated the feasibility of the remote-steering approach in the ITER environment. In parallel to this work a detailed design of the mm-wave layout of the remote-steering concept for the upperport launcher is underway to come to a consistent integration into the ITER 
